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I&LI)ULART ZED%OCKET FOR | NTEGRATED CIRCU T 5
Field of the Invention The present invention rel ates t?aaq %‘%et
of integrated circuits, and particularly to a socket of integrate
circuits which is nodul ari zed and repl aceabl e. 10

Background of the Invention Wth the rapid devel opnent of

sem conduct or industry these years, when . the density of integrated
circuits (ICs) becom ng bigger and bigger, the line wi dt h decreased to
sub-m cron range, even deep sub-m cron. Nevert hel ess, the lifetime of

rcqui reront MQRYEARIZER S QLRET FORINTECRATET A REVIT, o1

functi ons, si zes, and pin assignnent. : In the processing
steps of sem conductor devices, there are many testing steps after IC
devi ces conpleted to ensure the functionality and quality of the IC
devi ces. For exanple, the testing steps of an I C chip may include the 20
testing of lead frane, the power consunption, the basic |ogic and out put
voltage level in a "burn in" test. The basic hardware structure of these
testingsis to use a socketField of theningehtiont o | ocate the I C chip.
Conventional connectors of 1 C chips such as logic circuits for central
processi ng uni tTheCpegsant invention celatesi tos aaseckstt | ofnintégratedc circuitsysarge and
pin 25 assiqgn n}, t herefore the sockets t heg ua_e are always wel di ng on
the printi Rgrucutarly to a socket of integrated circuits which Is modularized and

replaceable.

10 Background of thé Inv%ntion

With the rapid development of semiconducfb'r industry these years, when
the density of integrated circuits (ICs) becoming bigger and bigger, the line
width decreased to sub-micron range, even deep sub-micron. Nevertheless,
the lifetime of the integrated products becoming shorter. Since the variable

15 requirement with ICs also increased, there are products with different functions,
sizes, and pin assignment. _

In the processing steps of semiconductor devices, there are many
testing steps after IC devices completed to ensure the functionality and quality
of the IC devices. For example, the testing steps of an IC chip may include the

20 testing of lead frame, the power consumption, the basic logic and output
voltage level in a “burn in” test. The basic hardware structure of these testing is
to use a socket or a connector to locate the IC chip.

Conventional connectors of IC chips such as logic circuits for central
processing unit (CPU) or memory circuits are all with specific usage and pin

25 assignment, therefore the sockets they use are always welding on the printing
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ﬁ?DEC1999 9406088- circuit board (PCB) and are not

repl aceabl e. Furthernore, the conventional sockets for locating the IC
chip are soldered on the PCB and are designed for specific kind of IC
chip. The clanping structure of the socket is used to fix the I C
device and conduct it for testing. That is, the testing |IC socket of this
kind is 5 not replaceable. However, since the life cycle of
the I C devices are very short, it is possi ble that the I C sockets and
the connected PCB are useless after the IC products are not produced
any nore. Mreover, a_new socket is redesi?ned for another | C devi ce.
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15 e conventional™ 1 C socket is Tastened on the testing
printeds notfdpldddabldoard and is not easy to replace when the socket is
damaged. Besi des, a conventional socket can only fit a specific pitch

nunber of | C dedowever, sinceTthe difeorcyclet dicthe IG devirasdatd vennehotCitsiscket in
the testing field of the IC devi ce. 20

Ssummary of possiblenthghthe lC sockets and thergonperied REBaregssaless aitarstbp:!C

i nvention i s%@qr‘mdul arj zed, | C,socket us&d for testin é)élrt of, t he
modul es caPOIHGtS AT Agh PrRfiused any, Mo -+ Mareoyer. 3 JEW §eckeb™ redesignid.qs 25

Another  objehnGhef S doVRRSHurthBY ihdethd BohventidRaftelBAYI8" ddckéts e OCket

10 welding on the PCB, it is not easy to repair the sockets in case one of the
sockets is damaged. One way to repair the damaging socket is to release the
welding parts of the socket and pull out of the PCB, then re-soldering another
socket on the board for the subsequent testing. Nevertheless, the repair work
of this kind is not economical and wasting manpower.

15 Briefly, the conventional IC socket is fastened on the testing printed
circuit board and is not easy to replace when the socket is damaged. Besides,
a conventional socket can only fit a specific pitch number of IC device.
Therefore, there is a need of a new IC socket in the testing field of the IC
device.

20

Summary of the Invention
The main object of the present invention is a modularized IC socket used
for testing, part of the modules can be replaced to suit for different types of IC
devices.

25 Another object of the present invention is to use a modularized |C socket



to save the manpower and the cost. A further object of the
present invention is to use a nodul arized IC socket to fit the future
need of fine pitch |IC device. In the first preferred enbodi nent
of .the present invention, the 5 nodularized | C socket conprised:

(1) A base unit: It further includes a base, contact pins, and an

el ast oner. There are recessed portions in the base to | ocate the

el astomer and cont act pins. One end of the contact-pin is a straight
end to stretch out of the | ower portion of the base and sol der on the

printed circuit board, another end of the 10 contact pinis a portion with
a U shape tusava thednappower and thefostof t he upper portion of the base

ond ST, 4 G oETH e PO BB, I oo aChRSLGRLAY 010,

I nt er poser eq%ﬁ,F t f the 1C chip and the
base unit. s?%@urtk I'nc udgég d@?ﬁ?@itt‘aﬁpl)ggﬁ,v%ccepters and conducting wres
on 15 the coanctthélgﬂ%yrf,ggfé\-;ea'hgmgggmrﬁr of s tHeo Npresérd iherition, Stieder

balls of IC chip, through the joined conducting wires with the contact
pad andst hgnodularizedniesdoket compased: pi n to achi eve the function of
el ectrical connection. There are positioning holes in the interposer

to align wth t(hpAkaserunitaitfuttherdncludes a base, contact gig, and augastamemni t: The
adapter unit is placed on t he base unlt and t I nt er ose It further

i ncl udes adh &6%1}9[%9’9%8 ROTHRAS Bsthgrbasgnie 5?‘@‘%%\3 e"'i'*ﬁ mer an peeet unit

Fotat e abdie. ane endid e hsf dut s, Tt e Sptch tg WhEToRer )¢

A cover U”?B[tzo-ﬂ‘éf 18! BaseanPLAEoR YRS o Fiﬁ@db&&%lt%a‘i'd dihénésd BPRRY .

and the ad uni t urt I ncl u cover and springs. The cover

uni t wipl %Entdﬁ)bﬁ\ 102 POHiGH With \ee Lt swaﬁé uanmwéretbrstmgm oubef ¢ey appeni t
press downward, t he coupling depressor of the adapter unit

will rotat «pottmn‘ rof ethehbas€ arid montdebugith other \elementh el i \adastomer had |
3?‘2’?{ (rjl C;Pimﬁﬁgéﬁg rcolmsbrgsusﬁmlrltyefstos %(rjovcl)dne ;%%oii%lectngal contact. keep a good
(2) An interposer: The interposer is the interface of the IC chip and the
base unit. It further includes contact pads, accepters and conducting wires on
15 the conducting surface. The accepter is connected to the solder balls of IC
chip, through the joined conducting wires with the contact pad and the
connected contact pin to achieve the function of electrical connection. There
are positioning holes in the interposer to align with the underneath base unit.
(3) An adapter unit: The adapter unit is placed on the base unit and the
20 interposer. It further includes an adapter base, a depressor, and a shaft. The
adapter unit provides the positioning function of the IC chip, and the depressor
is rotated about the shaft to suppress or release the IC chip.
(4) A cover unit: The unit is located over the base unit, the interposer,
and the adapter unit. It further includes a cover and springs. The cover unit will

25 move up and down vertically, wherein when the cover unit press downward,
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The modul ari zed 1 C socket of the first preferred enbodi nent of the 5
present invention is suitable for an array type I C chip package. Wen the

pin assignment of the I C chip are changed, the interposer can be
redesigned to fit the different 1C chip, or change the adapter unit
and the cover unit at nost. Nevert hel ess, the bottom base unit wl|
keep on the PCB. The second preferred enbodi ment of the present
invention is sunmaries 10 as foll ows: (1) The base unit: The
base unit includes a base and contact pins as the first enmbodi nent.

On d of Ay | d of
the cont actefuEHBs BBpretsBr bARYSdRidr it M fotelerIc Pt the IG, 8B, ugh"e ©
(2) The i n{yRERIRE Cover\thil PHIBIIWSE! tHeSdaptebdtras Sassresdied 6F th@WE Ehipage uni t

r
15 and the upper adapter unit; there are contact pads and conducCting wires

t her eon t okpépuigbodidiectritalcontantl connecti on. (3) The adapter
unit: The unit is |ocated over the base unit and the I nterposer and it
further includd@heamaslitarized Khsocket at theifirst pefenred tembodiment of ther ecessed
in the adapter with gne _end el ectrically connpect,to the up&g neat h, 20

cont act 5 pa@eesent inyvention is petable ferRn afay e Knghin packagecl¥han thepighape

(3 The. copsnanient ohfs i Beé pRghded. She inPRRECtarPe HEdsRs Al fiocer
and, the 2dg0 Blieloht!ICeflta! br EHANGE ind BRAHRF Lnft AR fle EGMr Rfil BTosthe, Sover

uni t cah nove up _ _ 1O suppress or ease the I1C
chi p. Ther qvértReléss, théfbbﬁ?ﬁfbéﬁeauﬂﬂtwmﬁé%dipme@w.lt to couple with one
e

end of the contact pin in adapter unit, the novenent of
t he cover unit Thel secoad prefeired amiveditment of thequesent inventishrissamedkrjessi ti on
or recover to a normal position. The nodul ari zed |1 C socket of

t he seddndasfdlvarent of the present I nvention is suitable to a | ead

Socket 1t 1 he (HeHM PeReItoTIebRFE HBhiidkaA RS Rl conteck BlRmER of the
The. fof eqofi SLBRHMEnt 98807 & PR EoiEe IR E WY s e P e
i nvention whbineP @S tHPEGNEEAST iy lRBRHCERY 8ot WE R UBpded&uiBRs better
(2) The interposer: The interposer is an interface of the lower base unit
15 and the upper adapter unit; there are contact pads and conducting wires
thereon to provide the electrical connection.

(3) The adapter unit: The unit is located over the base unit and the
interposer and it further includes an adapter and contact pins. Contact pins is
recessed in the adapter with one end electrically connect to the underneath -

20 contact pads of the interposer, and another end with an elastic U shape
cantilever and a protrusion to electrically connect to the IC device.

(4) The cover unit: The unit is placed on the base unit, the interposer,
and fhe adapter unit and it further includes a cover and springs. The cover unit
can move up and down vertically to suppress or release the IC chip. There is a

25 inclined plane in the cover unit to couple with one end of the contact pin in the



understood by reference to the follow ng detail ed description, when taken

I n conjunction with the acconpanying draw ngs, wherein: FI G
1 is an expl oded perspective drawi ng of a nodul arized |1 C socket :
according to the present invention; 15 FIG 2A~2D are three views of
a nodul ari zed | C socket according to the first enbodi ment of the
present invention; FIG 3 is an enlarged view of a base unit
according to the first enbodi ment of the present invention;

FIG 4 is a front view of an interposer according to the first enbodi nent

20 of the present_invention Fl 5A~5B are cross: sectlons of

an array pa@acag@umt:ﬂa%mwm%tmthe cover gng milhease e FOMtIRS A bEFRIME; 1 st

enmbodi nent o ent i nvent i FIG 6A-6C are three views
of a rmdulﬁrS{rﬁé‘E @°§ 'BQeerﬁﬁ%‘@rr(ﬁ?ﬁdmt"@a{ Resition. " second enbodi nent of t he

present i nvent| gﬁ%.rﬁédt{lan%%d ¢ Socket! 6f B S8toRt BiflbEdiRtett Bt ths Predd@tw of a

contact pin acc ing

> . invention i§$ﬁ%’!ﬂ|e e ROaaErEmMe ftyhd €C ihgs patkagde! Furth@imore, the

FIG 8 is a vertical view and lateral Vview of an interposer accor di ng to
t he 5 S fspiackable paitsesft thef stdket it dhemequirersent of differest sizes or pin
Detail ed Description of the Preferred Enbodi nent The present

i nventi on dssighmentofdthedCudhip.i zed i ntegrated circuit (10 testing
socket. Due to the difficulties of replacenment and the high cost of the
conventional IC testing socket, the | C socket of the present invention is
suitable for different typ nd the fine pitch IC
chips, also is 10 easy ta ete are two preferred

enbodi ment s t o @lgseiddiing aspects and many of the attendant advantages of this

10 invention will become more readily appreciated as the same becomes better

understood by reference to the following detailed description, when taken in
conjunction with the accompanying drawings, wherein:
FIG. 1 is an exploded perspective drawing of a modularized IC socket
according to the present invention;
15 FIG. 2A~2D are three views of a modularized |IC socket according to the
first embodiment of the present invention;
FIG. 3 is an enlarged view of a base unit according to the first
embodiment of the present invention,
FIG. 4 is a front view of an interposer according to the first embodiment
20 of the present invention,;
FIG. 5A~5B are cross-sections of an array package IC contact with
interposer according to the first embodiment of the present invention;
FIG. 6A~6C are three views of a modularized IC socket according to the
second embodiment of the present invention;

25 FIG. 7 is an enlarged cross-section view of a contact pin according to the



the present invention in detail. However, it is noted that the depicted

dr aw ngs of the present invention with the sane | abel are denoted as

t he sane el ements for the sake of convenience. 15 The first
pt ef erred enbodi nent Referring to FIG 1, this figure shows an
expl oded perspective draw ng of a nodul ari zed |1 C socket. The |IC socket
nodule in this figure is the base unit 100, the interposer 200, the
adapter unit 300, and the cover unit 400. The base unit 100 is a
housing with contact pins to fix inside this housing for 20 welding on a

D e e PR G T 0T 200, el BEhL it e
unit 300 is a P‘FG’.'?% M%Hic&ﬂ&iéw%n%ﬁ?l%r%%ié\%? an g%t?@o‘é/@%@c&mﬂx | Bithé ed
socket . FinalTy, the cover unit 400 1s use I suppressrng or

rel easi ng §dnberfibodiment of the presefianveritioRl ring to FIG 2A-2D, the three
different views are shown 25 ‘according to the first enbodi ment of the

present invention. The figure 2Ais a

6 vertical view of the nodul arized socket, and the figure 2D
i s a crbss-secti onaDetailed Description of the\Preferted Embpdiment fi gure 2B and 2C
are cross-sectjional views at . Jdine BBin figure 2A. For, better
under st andi ng tﬁetW@sﬁ?taWVﬁﬁg?n tdizclesessa moduariged  integraled oBirGHin{1C) s

descri bed fol | : . i s ol fgur t he base
unit 100 c@%’ﬁ?gﬁ' ngeto the &fﬁgﬁ@%gﬁ?@@?g%phgtlgg% ,thelglg,h §9]s§ oir[ﬁ'%l ast oner
190. Ther : S j i u :
ol ast onor TBYCLUGHLS ety 30%ket, the JC FRBkerEF e brebert Bhfod I |
| ocat ed onsuifabie fop diffarent typss, différeat pitshees] 4Ad \thé fin@ pePIC chips, also is
conpressibility and elasticity. Due to the elastic effect of the el astoner
190, 10 t¢msyltC repigcelanitrepairs Tharelarehiwa ptefemed emizaiments|toldesctibs el y
ted to th

connect e thg pregent invention in detail. However, it is noted that the depicted drawings

of the present invention with the same label are denoted as the same

elements for the sake of convenience.

15 The first preferred embodiment
Referring to FIG. 1, this figure shows an exploded perspective drawing of
a modularized IC socket. The IC socket module in this figure is thé base unit
100, the interposer 200, the adapter unit 300, and the cover unit 400. The
base unit 100 is a housing with contact pins to fix inside this housing for
20 welding on a printing circuit board (PCB). Next, the interposer 200 is a plastic
material with contact pads and conducting wires thereon. Then, the adapter
unit 300 is a device with four clasps to fasten the whole modularized socket.
Finally, the cover unit 400 is used for suppressing or releasing the IC chip.
Now referring to FIG. 2A~2D, the three different views are shown

25 according to the first erﬁbddiment of the present invention. The figure 2A is a



base unit 100 after the whole nodul arized socket is assenbled, therefore
enhanci ng the electrical connections between different el enents.

The contact pins 150, 160 are |located within the base unit 100 with
symretry position. It is easy to see in FIG 2D that the positions of
contact 15 pins 150 and 160 inside the base 110 are slightly different and
interlaced in order to increase the pin assignnent of the device and
for the purpose of conveni ence. Referring to FIG 3 now,
the figure shows the enlarged sectional base unit 100 in FIG 2D,

the. o ast oreelicH S AF thef Moahfarzhd <Bakets aBH o fabiir2078 8 cish-sopdttl W (1
110 is useg &v%t%%% iir?ﬂ#;'grléb%g;}ﬁé?‘lhuf'é‘ﬁ URRESC s RFRARSRIctisRA viedstdie

under neat h ?)rl nted circu ot sﬁown In the figure). The sol dering

end litve tB tiﬁeﬁgigatm.t For Nbetfe? nddrempding ohrthe adravirgyshothes first t he

printed circui oard and welding on it. There are areas at the

cont act pi preférfechembatimventisidestfibeddsdfeliows; end 152 that will equi pped with
several protrusions to fasten the contact .pin 150 into the

h

base 119. (1) The lrage ynikd DBnlarfigyse D, dhe bsge Nit 100 CUMRTIRaS ®ibASEs0 i s

| ocated in the [ecessi of .the base 1 shown in the figure. The
central pati0.gontagd pins fg%d%ﬁaﬁ'?d 5[’@'3%6""@5J'gofjflgﬁ{ﬁﬁéeé%%?g\fﬁg%fge and a
contact portiaon 158,. he a | ' x4dn | ity due
to the spe'@i@?%ﬁf?b%&a??%ﬁgme gﬁsﬂrﬁ%rlﬁbsﬁég‘éﬁ%gg{\%cgefgg ‘%%.w%erefore,
when the | RR&SH oh ckQRe BESe 330 VitH &¢obaget her,

t he cont ac?ﬁ(g%rtioneﬁg%b %Pg?éﬁgeggﬁﬁgc”tpp&rﬁam° oﬂ@% i s connect egoto t he

i nt er poser catAprezsibiliieend elastivity. Buector theadlastimeffedti afrthe elastoswrut@0,of the U
shape cantil ever 156. 10 2) The interposer 200: Referring to FIG 4,

t he fitur ethieslCactiipamdev itest and tg'te interprsar 208 will e closely coprecteddodhser 200

conprises acceptors 210, conductin . Wi, res, 220, contact, pads. 230, a
flexible fbasg 258, 180 after ftBﬂéelh%d%OQH@”ZEd sogkel 15 BRTHRPIRG: Elgerngae The two.

Prder to ncasmsis e abfinEEnoetidrR EdwhBp diferei ditmenfs 2P 0Lt D01
the acceptors 9(?1?, éérﬁa&‘)gf‘néc’fso’“ 1éb b ClSéat%é'Wiﬁ’uiﬁfthé heaskeCunit 100° With-

El ectrical signals are carrying tfromthe 1Cchip to the acceptor 210, and

then pass §finRiety pdticroupls egsycrngee tin IRIGN20et2R Ghe posttiens oft cartagtad 230,

15 pins 150 and 160 inside the base 110 are slightly different and interlaced in

order to increase the pin assignment of the device and for the purpose of
convenience.

Referring to FIG. 3 now, the figure shows the enlarged sectional base

unit 100 in FIG. 2D, wherein the interposer 200 is rigidly close to the base 110

20 and with the elastomer 190 in-between. The fastened contact pin 150 in the

base 110 is used to electrically connect the upper interposer 200 and the

underneath printed circuit board (not shown in the figure). The soldering end

152 of the contact pin 150 is passing through the holes in the printed circuit

board and welding on it. There are areas at the contact pin 150 and above the

25 soldering end 152 that will equipped with several protrusions to fasten the
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finally cone over the contact portion of the contact pin to the circuits of
t he PCB. 20 Referring now to FIG 5A and 5B, the two figures
show the cross-sectional view of the interposer 200. The interposer
200 i s conposed of a flexible film260 with a | ower dielectric
constant, a higher glass transition tenperature Tg, and an excell ent
mechani cal characteristics to fit the high t enperature and hi gh
frequency testing. A stiffener 250 is used to support the 25 flexible film
260 and is made of a high tenperature enduring nmaterial.

8 . .. The acceptors 210 of the flexible film 260 are used
to locate FRAIACHRIRLS0 intothghgse @tﬂ? of the 1C chip 500 as shown in FIG 5B.

(¥ S0 and o rEoSeSHER] borion JB4"oP L coBPSATEIAM 5 S4Bl "L °
| ocation. r&ession of BREbate® f10Cas Hhoddrin thd Hgurs CrE %ﬁtré’nlgaﬂf of fife

flexible film260 are electrically conneCted to the contact pads 230

via conductonactpires5@¥a Uhshape cartitaviencltSeparts a2dfhtadtepartish &g cal |y
connected to the contact portions 158 of the pins 150 as shown in the

fi gur e. STheontact pirt 15 oraddes a gnoteflexibibypue to the spadialr cenfiganationsot oat ed
with an anti-oxidation conducti ng | ayer to avoid 10 oxidation of the pad
g

during testhal. shape cantilever 156. Therefergpwbendhe intemeserePlrand thervase 24 to
bet ween t he,.int

2D, the ele rposer ,200.an he, cover unjt.400 is
an adapt er uﬁﬁﬁo%ﬁ@. asspmblad Jegether, tﬁeu‘?ﬂ’ﬁ“‘éd&f”&%ﬁﬁ s%fsﬁ'!?ncaﬁéﬁ{ BI" base
330 (as sh i o) 6 shown
in FIG 25?%\7&1@?@4‘%#@ g‘ﬁgﬂﬁﬁéﬁ?@ﬁy eebpca gﬁ@&eig?%éoﬁ '%'ﬁc‘e’ﬁﬁg?t&g‘sl C chip
500 | ocat e pebawse 6fthe WWsRaAcaRBéyer 188d t hen electrically contact with
the interposer 200. The depressor 310 in FIG 2B is supported by
a shaf 10320 and2) $heintetpaser 200; Refariing 0 & 6. 4Cthe figrdreds d frentieienesfsor 310
i's coupli n?htp the cover unit 400 )
e interposer 200. The interposer 200 comprises acceptors 210, conducting
wires 220, contact pads 230, a flexible film 260, a stiffener 250, and
positioning holes 240. The two positioning holes 240 are used to match up
with the base unit 100 in order to assemble the modularized IC socket
15 correctly. In operation, the acceptors 210 are contact with solder balls of the IC
chip. Electrical signals are carrying from the IC chip to the acceptor 210, and
then pass through the coupling conducting wire 220 to the contact pad 230,
finally come over the contact portion of the contact pin to the circuits of the
PCB.
20 Referring now to FIG. 5A and 5B, the two figures show the
cross-sectional view of the interposer 200. The interposer 200 is composed of
a flexible film 260 with a lower dielectric constant, a higher glass transition
temperature Ty, and an excelient mechanipal characteristics to fit the high
temperature and high frequency testing. A stiffener 250 is used to support the

25 flexible film 260 and is made of a high temperature enduring material.



%
and wi |l suppress or release the I1C chip 500 in another end due to the
action 20 of the cover unit 400. In this figure, the cover unit 400 is

| ocated in a | ower position with solid Iine and a cooperated depressor
310 also with solid line, - and an upper position with dotted line with
a cooper at ed depressor 310. Wen the cover unit 400 presses downward,
the coupling depressor 310 will rotate to rel ease and free the IC chip

500. Neverthel ess, when the cover unit 400 25 noves upmard t he coupling
depressor 310 will rotate reversely and suppress

‘?’he cover uni tTHSO“‘ t“;r}?sde@ %gj%%%%glm 260 argpﬁeﬁ% Izggtealg\égql i:lt aég\%,
the cover Hé!ls%f@@fﬁ@l(’ﬁ&’(ﬁ%a%“&m FIG. 5B. THEIC ng'sgoa@gl pﬁ&tthe

coupling depressor 310 to press or release the her

referring pot évepthé@cceptorpRd0 dirtbe fekiblefiinP260 tandnguided by £ AARSsion uni t
are also shown in this figure. The springs 410 inside the four corners of

the cover ahthe ateeptar@10ded precisedadaliont he flexibility and force to nove

t he cover. unit 400 and down. As can be seen_in 2A, since the
| C chi p’ 500 Back;tg ﬁ'i%p%gégaifh the acspriorn & 181 of; the H@oalle ﬂm 26D ae t he

o pul 1 upREFioEG S8 ThetHEYoitBe contact e @) IRGSHIELCHAS s 208 500 |
e 2y ESuAEIa 23058 UL R o e TR B -
PP | e i At 80 6 R |
assi gnnent material and his kGatedi pithO@naarti-okidatienl, coructing elages o a0didcan be
redesi OnEdo}(igat];oint oft trl%g pad during testing.
(3) The adapter unit 300: Return to FIG. 2A to 2D, the element between
the interposer 200 and the cover unit 400 is an adapter unit 300. The adapter
unit 300 comprises an adapter base 330 (as shown in FiG. 2C), a depressor
310, and a shaft 320 (as shown in FIG. 2B). Wherein the adapter base 330 is
15 used to direct the IC chip 500 locate in a testing area easily and then
electricaily contact with the interposer 200.
The depressor 310 in FIG. 2B is supported by a shaft 320 and is pivoted
on the shaft. One end of the depressor 310 is coupling to the cover unit 400
énd will suppress or release the IC chip 500 in another end due to the action
20 of the cover unit 400. In this figure, the cover unit 400 is located in a lower
position with solid line and a cooperated depressor 310 also with solid line,
and an upper position with dotted line with a cooperated depressor 310. When
the cover unit 400 bresses downward, the coupling depressor 310 will rotate to
release and free the IC chip 500. Nevertheless, when the cover unit 400

25 moves upward, the coupling depressor 310 will rotate reversely and suppress
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different 1C chip again. Even though the size of the IC chip is changed, it
is al so possible to only change the adaptor unit 300 and the cover
unit 400 but keep the base unit 100 that is welding on the printed
circuit board unchanged. 20 Furthernore, if only one of the IC socket on
the board is damaged, it is easy to repl ace the damaged nodul e of the
socket and don't have to repair the socket. The second
preferred enbodi nent Referring to FIG 6A to 6C, these figures
show the three views of the 25 nodul arized |IC socket according to the

second enbgq tHERE cﬂf 56‘09 present

10 nveriti on. The cross-secti onal view along the line AAis

shown in FI G G The coROUE400! O3 $8GE! ARR! 400 RWNTILEY 4 NBvet U TS

shown in FIG The detail escription of the second e

as fol | owssprings. As descfibéd EHboveatite Waver AMR: 46 e | U aril dofen 6C, the
base unit 100 5 conprises a base 110, and contact pins 150, 160. The

confi gur at verticaliynend dnve ftmmcoupimg dﬁpres@rb%ﬂé)etoumetss bbeeledse thee K2 chipd
enbodi mant ar e _al nost as the first enbodi nent except the
el enent 3 of QpaEt-'Bh%fr refemag tPsHGt RE. @pnypRrer and a |9WﬁFsPQ$001190th¢|§Dw t he

Che | over - HRtATEaeq Show 1§ 3P F60TE, Tria, Sarma A0 dnside, e jous eoroersne! base
uni t of thgd }:fﬁér gﬁ?%b%@tu ed to_provide tf%efﬂgfqg é@g h&’ rfg ct% toFm%(S@ lgure is

part of an enl’arged cross Settional My The

stationary coegrt unkofo0lip b8 doWi: Atcai e $88n WFF@QZA smcé)ﬁ'l%eldjé}hb 55@)0 'S

installed inside the recessed portion of the base rt her

conpri ses #ndispedeabia theopehiageaf tHeGoverdirit m)ltlae?bpa@tlbn@ﬁtﬁé&\iér drhe 15
cont act p| n 150 to maintain the good el ectrical contact between the base
uni t 400 tepressdoywvnwardepd retease IC chip or pull upward and suppress IC

chip will result in the IC chip 500 more easy to install and also obtain a better
protection when testing.

The modularized IC socket of the first preferred embodiment of the

present invention is more suitable for an array type IC chip package. It is well

15 understood in terms of the above descriptions that when the pin assignment of

the IC chip 500 are changed, the interposer 200 can be redesigned to fit the

different IC chip again. Even though the size of the IC chip is changed, it is

also possible to only change the adaptor unit 300 and the cover unit 400 but

keep the base unit 100 that is welding on the printed circuit board unchanged.

20  Furthermore, if only one of the IC socket on the board is damaged, it is easy to

replace the damaged module of the socket and don't have to repair the socket.
The second preferred embodiment

Referring to FIG. 6A to 6C, these figures show the three views of the

25 modularized IC socket according to the second embodiment of the present

10



(2) The interposer 200: Referring to FIG 8, this figure shows the vertical
view and |l ateral view of the interposer 200. Werein the interposer 200
conprises a stiffener 250, contact pads 230A, 230B, and conducting wres
220. 20 Besides, there are two positioning holes 240 |located at the two °
ends of the I nt er poser 200 separately to match up with the base unit
100. The interposer 200 is an electrical interface between the upper
adapter unit 300 and the | ower base unit 100 to transmt the
electrical signal to the printed circuit board. One end of the contact

pin 340 in ks iaﬁ?‘ﬁhércrﬁﬁé-gﬁglﬁﬁ}dg%ié?h ?’a%rgj fr Hﬂe GO0 RE Shemt @Zgﬁ\;fm Fﬁ?t he

contact pads 230A, and t e | ol ned conducting wres

11 another cross-Satitienhl ﬂéﬂsalaﬁg?&\é FneABBLE 8ho®wANk FI6G, BRIThEHMRaijl ( The
detail of the adapter unit will be described |ater) Then, the signal

wi | | transndescriptiarhef theBetomad egibodiment i s foltowsact pin 150 insi de the base
unit 100. Furthernore, the interposer 200 is nmade of a high
tenperat ure endd) iThe base mnite 0G| Refarang glows toriGh8dbe base undol@Gin pass

t hrough _t he correspondi n 0si ti oni hol es_240 of the interposer
200 1o dssERBIRISEREE hase 1R 1anchgbniak pins 150; 158, Fhe Gonfigurations 2

copper. and gl St base unf OO ME Sbot R SmBddiment are gy 18, o, o
pad oxi dat ifgrhaiisteérhBediniche ek&éﬁtstﬁiet éérﬂgapf)f Shgfdfiet: {égt is, the (:é?nal'é €

adapter unit 300: Return to FIG" 7, apter unit ocat ed
bet ween t heirsov&0,180i tnsitle0 theen dbaisbe11 Mitare poleeticaBO cohhedted ttaethe upper
conpri ses an adapter base 330 and contact pins 340 in this adapter unit.
The atemoser BEG @ng3beilewpr printed cincuit hoard {rot shbenl i theifiguesyrasct | y.
The contact, pjns ) 3:1{9 are installed in the adapter base 330. and are
el ect rillal It@‘gb%‘?‘ﬁ dpit oftherirsiceroBodimgnt. i n one end and el ectrical |y cont act

W th the inter HQ&S&;@% e a}f‘%ehﬁéme is part of an enlarged cross-sectional view

according to FIG. 6C. The stationary part 154 of the contact pin 150 in the

base unit 10_0 is installed inside the recessed portion of the base 110. It is

further comprises an U shape cantilever 156 and a contact portion 158 of the

15 contact pin 150 to maintain the good electrical contact between the base unit
100 and the interposer 200.

(2) The interposer 200: Referring to FIG. 8, this figure shows the vertical

view and lateral view of the interposer 200. Wherein the interposer 200

comprises a stiffener 250, contact pads 230A, 2308, and conducting wires 220.

20 Besides, there are two positioning holes 240 located at the two ends of the

interposer 200 separately to match up with the base unit 100. The interposer

200 is an electrical interface between the upper adapter unit 300 and the iower

base unit 100 to transmit the electrical signal to the printed circuit board. One

end of the contact pin 340 in the adapter unit 300 is electrically connected to

25 the contact pads 230A, and through the joined conducting wires 220 with the

11



The stationary portion 360 of the contact pin 340 is fixed in the recessed
portion of the adapter base 330. The contact portion 350 at the bottom of

t he contact pin 340 is electrically connected with the contact pads
280A. (Not shown in this figure) The U shape cantil ever 370 above the
stationary portion 20 360 provides a suitable flexibility. The flexibility
of the cantilever 370 wll| cause the contact portion 390 touches the
| ead finger of the IC chip rigidly or |eave the IC chip separately.
The novenent of the contact pin 340 depends on the engagi ng portion

Che up.and asPbato 200 Braidthe: BSat ga% 2300l BeBl A ol Hdpterac *25

the up and down venent of the cover unit ct 25

pﬁ_rtion 39Qnitfwill be deweribed |ater) Béh, fthesigrze wilCraRémitab tﬁgFImBscﬁrdl@ht he 1C
chi p.

(4) The cothe canméact plod S50 Thside the basewpnit 488 a cover and springs, the
flexibility of the sprinfct;s wi Il enforce the cover unit 400 to nove upward
and t hen Farthgrpae, the gitedosendPihis madaof adgh terppetaturerenduringi ous

Couch i t hHiEeelsTAe Kpls e dase b A0 saninass bt M GoTe0PnORGn t ho

ror mal  posPEMaRTEY Foles 240 BPHRE MierbolriAos @ dspBinkie e s o0 w2, 370
and then firﬂér‘Pbi’eﬁED@f 886 the atdégté_erit 300 %}’QC“M@%EBQE??G?&%?{%C' | ned

pl ane 420 w Il force on the engaging portion € contact -

pin 340 to23eParatrmder afroobber &fd cbatedWitnan Bati-bRidation ebndiidtingd8fempesses
downwar d. The nodul ari zed | C socket of the second enbodi ment of

t he presen@void padigxdationand effend the tansmissientod signaésad frame type I C chip
packag

of t he?%ol:t(e!t S@: ?gﬁsﬁ%’t@i EBEtQO)QOr: (pa)'l:;illﬁ"l“%’(13 tg h@g?ﬁﬁﬁ&g&%ﬁgfgﬁgﬁ%g E::‘t f)e
used to tegl By HRANEIINE" ¥vdP hit°hob Snd the interposer 200. It further
comprises an adapter base 330 and contact pins 340 in this adapter unit. The
adapter base 330 is provided to position the IC chip correctly. The contact pins
340 are instalied in the adapter base 330 and are electrically contact with IC
15 chip in one end and electrically contact with the interposer 200 in another.

The stationary portion 360 of the contact pin 340 is fixed in the recessed
portion of the adapter base 330. The contact portion 350 at the bottom of the
contact pin 340 is electrically connected with the contact pads 230A. (Not
shown in this figure) The U shape cantilever 370 above the stationary portion

20 360 provides a suitable flexibility. The flexibility of the cantilever 370 will cause
the contact portion 390 touches the lead finger of the IC chip rigidly or leave
the IC chip separately. The movement of the contact pin 340 depends on the
engaging portion 380 that is coupling to the inclined plane 420 of the cover unit
400, the up and down movement of the cover unit 400 will remove the contact

25 portion 390 of the contact pin 340 from the IC chip or suppress on the IC chip.

12



15 socket nodul es. The lifetinme of the I C device is becom ng

shorter and shorter due to the fast devel oping of the sem conductor

i ndustry. A new devel oped | C devi ce can be tested by using the
rodul ari zed and repl aceabl e |1 C socket of the present i nvention to
reduce the cost. 20 As is understood by a person skilled in the art,
the foregoing preferred enbodi nents of the present invention are
illustrated of the present invention rather than limting of the
present invention. It is intended to cover various nodi ficati ons and
simlar arrangenents included within the spirit and scope, of . t he
appended cl ai rrZ",i) Itil e %Q%ﬁé”'@ﬁ%iﬂ?ﬁ dRGueMBESesc aoseMed aneh SBrRgsithe 25

|t er pr et ah) iR 0ofine o WSRO te ke 46656 GuE Uy ahd

structure.
Wat is cl gltege if(?fcgcsi,to prgs&do@nwgfusll?é Hé?@r'ﬂe’&é@?@@t as‘é%’%?ﬁéicﬁér’]@'ltﬁ gl;e;,

sai d socket conpri ses: ase unl{,

base, an et@gdrogRt 400 fartk@ithides an Riclined 3I8né! 420 A8Bfouch WRKathed at the
upper portion of said base and said contact pin is fastened inside a

recessefl pengaging portion 880 af the edrdacti pint340. When the aogdrt uréhd0® mowisd
contact pin is stretched out of the |ower portion of said base to
sol der on upwarst | theeeortrel pine 388wl retwra a fee nofenabosiion duattacthepin is

L0 oLt e e P AR oL %6 b Thdn Dy hRr of Sng gt 2t
chip. Nevertheless, the inclined plane 420 will force -on the engaging portion
380 and cause the contact pin 340 to separate from the IC chip when the

10  cover unit 400 presses downward.

The modularized IC socket of the second embodiment of the present
invention is more suitable to a lead frame type IC chip package. It is also easy
to realize that due to the replaceable parts of the socket, different sizes or pin
assignment of the IC chip can be used to test by changing only part of the

15 socket modules. |

The lifetime of the IC device is becoming shorter and shorter due to the
fast developing of the semiconductor industry. A new developed IC device can
be tested by using the modularized and-replaceable IC socket of the present
invention to reduce the cost.

20 As is understood by a person skilled in the art, the foregoing preferred
embodiments of the present invention are illustrated of the present invention
rather than limiting of the present invention. It is intended to cover various
modifications and similar arrangements included within the spirit and scope of
the appended claims, the scope of which should be accorded the broadest

25 interpretation so as to encompass all such modifications and similar structure.

13



an I nterposer, said interposer further includes a first contact pad, a
second contact pad, and a conducting wire that is placed on said base
unit, wherein said first contact pad is connected to said second
eontact pad via said 15 conducting wire, said first contact pad is
electrically connected to a integrated circuit device and said second
contact pad is electrically connected to said contact pin of said base
unit, said interposer has a fixed positioning hole to align with said

under neat h base unit; an adapter unit,_said adapter unit is placed

on said base unit and said 20 interposer and includes an adaEter and a

depressor, wherein said adapter unit prOV| ﬂﬂ! ﬂ" " }ing function
of sai d intaghat gtlgimedust device, said ess or

rel ease said integrated circuit device; a cover unit, said cover
unit is located over said base, said interposer and sald adapt er

unit and includes a cover and a_spri said cover is coupled to 25 said

depressor &fAdapdplarires:iategrated Cél’ﬁﬁ't' §°§@a§$'€s@f5 ehPPMAIISEs: and down

14 *C
L M & a basg,phif, 3314 asquinitdnpludRs @ Baser ALGIaRtomRr M apvRitect said

depr essor Bl 'sdlE etastorgef i Y58 4 25 yBRLe pbARROLALEY GLLE U day ce

nevert hel e n sal cover ownward rwill

be driven gentael BRcR f%Qtéii\eU”ihgﬁéaé Eréc:e's.sed p&r‘tlbﬁ Wt i \Hase; whe'?em the 2. The
socket of claim 1, wherein said elastoner of said base uhit has

el asticit ysmghten@roewud)cbnmt bm iy stretdhed ot thendbwet pertivnebEsaidi cal
connect! onbalse to solder on the printed circuit board, the other end of said contact pin is
10 stretched out of the upper portion of said base in order to contact with other
element;
an interposer, said interposer further includes a first contact pad, a second
contact pad, and a conducting wire that is placed on said base unit, wherein
said first contact pad is connected to said second contact pad via said
15 conducting wife, said first contact pad is electrically connected to a integrated
circuit device and said second contact pad is electrically connected to said
cohtact pin of said base unit, said interposer has a fixed positioning hole to
align with said underneath base unit;
an adapter unit, said adapter unit is placed on said base unit and said
20 interposer and includes an adapter and a depressor, wherein said adapter unit
provides the positioning function of said integrated circuit device, said
depressor can suppress or refease said integrated circuit device,
a cover unit, said cover unit is located over said base, said interposer, and
said adapter unit and includes a cover and a spring, said cover is coupled to

25 said depressor of said adapter unit and is capable of moving up and down

14
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10 3. The socket of claim11, wherein said contact pin of said base unit
has a U shape cantilever to provide flexibility of said contact pin.
4. The socket of claim1l, wherein said interposer—ts—conposed-of a flexible

film and a stiffener, said flexible filmi : i d
stiffener. 15 5. The socket of claiml1, V\/neﬂmmﬁﬁ“i I HEEOM act pad
of said interposer is a recessed portion to I bal | of

said integrated circuit device. 6. The socket of claimb5, wherein
said first contact pad of said interposer is 20 electrically connected
with said se Al gl t " Gal 4 rgd QM) [ y. '
7. The socketﬂég!‘w'(t:)\la g%rﬁ%rgrs gﬁ]eg‘gédﬁgggpe%érmf ;%\érlcg?j aelp é%sstoﬂr"g@%éa shaft
to sudpivers 4o presssdid integratededirauiit’ devide, dRiveftBeRRY, Whefl &4d 'doval | Y
connected with 25 said first contact pad.

15 moving downvw@rd Thaidsdepressarf willl be rdrivenviceretéase aiitl fritegiatepnt act
pad of said, interposer is electrically connected with said sol der ball
of said | e&HCY A8¥eC.0f said integrated circuit device indirectly. 5
9. The §ocket of claim1, wherein said depressor is a second contact pin’

with a

2. The socket of claim 1, wherein said elastomer of said base unit has
elasticity and compressibility to provide a good contact and electrical

connection.

10 3. The socket of claim 1, wherein said contact pin of said base unit has a U

shape cantilever to provide flexibility of said contact pin.

4. The socket of claim 1, wherein said interposer is composed of a fiexible film
and a stiffener, said fiexible film is supported by said stiffener.

15
5. The socket of claim 1, wherein said first contact pad of said interposer is a

recessed portion to conduct a solder ball of said integrated circuit device.

6. The socket of claim 5, wherein said first contact pad of said interposer is
20 electrically connected with said solder ball of said integrated circuit device
directly.

7. The socket of claim 1, wherein said depressor is rotated through a shaft to

suppress on said integrated circuit device and is electrically connected with

25 said first contact pad.

15



U shape cantilever to increase the flexibility of said second contact pin,
wherein said second contact pin with a protruding portion to contact with
sai d integrated circuit device. 10 10. The socket of claiml,
wherein said first and second contact pad of said I nt er poser are
coated with an anti-oxidation conducting | ayer. ———3t—The socket of

claim1, wherein said adapter unit is conbined with.said 15 Dbase unit wth
a cl asp. 12. The socket of claiml, vvhereiri R@\cﬂ " w,ﬂ !iﬁuml d
cover unit provides the force of said cover t L OPy own. 20

13. A nodul ari zed integrated circuits socket, said socket conprises:
a base unit, said base unit includes a base and a first contact pin, said

first cont@ctTheisocket bbslaimned whseiflessid fiestesaraktneid bp Baidf infepesdidse to
provi de el ectrical contact of a underneath printed circuit board and

an upper etleoisicaily connected with said solgersikzall ofsseidi Idad finges ©f saidLinteigeated ncl udes
a first contact pad, a second 25 contact pad, and a conducting wre that

i s placed efeuitdeyigsaindirgetl | wherein

16 * C
L MS * said first contact pad is connected to said second contact

pad via < Ume sockatSFBRNGLH Mheliih Saic®RbileSE5i90d ERBhACbrRReplriith a
U shape cantilever to increase the flexibility of said second contact pin,
wherein said second contact pin with a protruding portion to confact with said
integrated circuit device.

10
10. The socket of claim 1, wherein said first and second contact pad of said

interposer are coated with an anti-oxidation conducting layer.

11. The socket of claim 1, wherein said adapter unit is combined with said

15 base unit with a clasp.

12. The socket of claim 1, wherein said spring of said cover unit provides the

force of said cover to move up and down.

20 13. A modularized integrated circuit's socket, said socket comprises:

a base unit, said base unit includes a base and a first contact pin, said
first contact pin is fastened inside a recessed portion of said base to provide
electrical contact of a underneath printed circuit board and an upper element;

an interposer, said interposer further includes a first contact pad, a second

25 contact pad, and a conducting wire that is placed on said base unit, wherein

16
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first contact pin of said base unit; an adapter unit, said
adapter unit is placed over said base unit and said 5 interposer and

i ncl udes an adapter and a second contact pin, said-adapter—unit—- can

provide the positioning function of said integrated ci E.'= g ce, one
portion of said second contact pin is electri ca‘ li &“ I ' mh said
first contact pad of said interposer, the H sai d

second contact pinis electrically connected with I ead finger of
said integrated circuit device, said 10 second contact pin is capable of

suppress anghid giretagentiet hadnisc eoahetedi 10-hid second cORMECE DAY vi\dd@ t he

contact portion; and a cover unit, said cover unit is Iocated
over sai d ambwmductingimire, saitl 5acond contaclpédds tetectrically sonnedtedowithcdaigpi n of
sai d adapter, said cover unit is capable of moving up and down

verti cal | y firet eantaet pinptisaid bgse ubBnt act pin to suppress 15 or rel ease said
TS0 LB e ik BT B I o
Ol o 13, terase ofineRies 3 BBprE A % st coofitt it 3id SdadtR igh o
Sherei n sai st P HAe BbRARG Ao of, sajd Merds TRENR adtied: ST
coated w t lporiorardfi said i sktondncamactupini t0 eletiridally Zonnected with said first

L contact pad of said interposer, the other portion of said second contact pin is
electricalty connected with lead finger of said integrated circuit device, said
10 second contact pin is capable of suppress and release said integrated circuit
device by moving the contact portion; and
a cover unit, said cover unit is located over said adapter unit and is
coupled to said second contact pin of said adapter, said cover unit is capable
of moving up and down vertically to drive said second contact pin to suppress

15 orrelease said integrated circuit device.

14. The socket of claim 13, wherein said first contact pin of said base unit has

a U shape cantilever to provide flexibility of said first contact pin.

20  15. The socket of claim 13, wherein said interposer has a fixed positioning

hole to align with said underneath base unit.
16. The socket of claim 13, wherein said first and second contact pad of said

interposer are coated with an anti-oxidation conducting layer.

25
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*  CLMS* 17. The socket of claim 13, wherein said second contact

pin of said adapter unit has a U shape cantilever to provide
flexibility of said second contact pin. . claim 13,
wherein said second contact pin is provided W|th a portion to
couple with said cover unit, wherein said cover mltjmsﬂu ’i&lﬂl"ﬁw ng up and
down to drive said engaging portion of said sec to
suppress and rel ease said integrated circuit device. 19. The socket
of claim 13, wherein said adapter unit- is conbined with said 10 base unit

wth a cl 43P The socket of claim 13, wherein said second contact pin of said adapter

unit has a U shape cantilever to provide flexibility of said second contact pin.

18. The socket of claim 13, wherein said second contact pin is provided with a
5 engaging portion to couple with said cover unit, wherein said cover unit is
moving up and down to drive said engaging portion of said second contact pin

to suppress and release said integrated circuit device.

19. The socket of claim 13, wherein said adapter unit is combined with said

10  base unit with a clasp.
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